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The goal of the Office of Advanced Automotive Technoiogies (OAAT) is to develop and validate
vehicie system technoiogies that wiil faciiitate the production of competitive, consumer acceptabie
automobiles having a fuel economy of up to 100 mpg while meeting projecied statuiory emission
and safety standards and having the capabiiity t0 use domesticaily produced aiternative fueis.
Specific sysiem ievel objeciives cail for vaiidaiing technoiogies thai can achieve 50, 80, and 100
mpg by 1598, 2001, and 2011, respectively, in a mid-size, six passenger vehicle. An aggressive

y government

~ maleinnl haeeias 4~ anhiacrien tha vallinla ocrot o v e Alinaticrac fo 4ha laal, ~Af -

A ncy woeiluucdl v 1CI W auucvulg UIC VTIUUVIC DY SLCLID pluguuu UUDJCLLIVOD 1> UIC 1aCKk Ul 1
‘‘‘‘‘‘‘ Lial. cmccrme mcmmmrcs cbrnemnma dazsina sxdainl fa mondad ¢m Tacral 4ln dcremcannin Tand cmenfilan £ox
aucqual.t: Il.lg[l- OWCI CIICT I gc ! 1ICC WILICIL 1D 1ITCUCd W 1TVOlL UIC uyua.uuu 1vaua plUJ.lle 1U0I

+
)
be
ey =S
)

L
AAAAA 4 mocansrlémannnvanle,
Calliol dLILIUAaLICV 1

A Avrnmnad 1:léwmnnne
MAdUdvalilou uiuavap

mavniantad amanoe Qitiaq a niant fae tham ¢~ ha 110a
PLUJTLLICU CLICLE Y UCLIDIULD 11 DULLIVIVLIL 1UL WINiLL WU UV UDW
nrh tA ™

A lhnttasmrhiléranamanita aa
1 W Auuuuus

et atmr o~ - NfFar an narmen
LuUlliviilicu Ualwly’ uiu Ted VUL DUUD YOLULLL .ll‘.ay vLiivl Aill aPPl vah.
1

A E
b]
; .
7
3
3
ol

Wi
.

tha hattary and nltrarsrananitnr inta an intagrated cnnthovetam hnuwever nracante naw rhallanaesc 1n
Wiw Uabbbl)’ Gliv WU Gwapawiluvl 111w Al ujl\vslulvu A’“UQJ OI,UAI.L, Al V'\‘VUA’ P&vovubo AL VY Ul‘mlvllsvﬂ ALL
alantris naurar charinog cantrnle and nhvuciral nackacing ac well ac meetino cnet anale Overall the
N AW Ll AN y\.’ YY\Wwi olu-u.ul.s, VUII“U‘Q, SALANE HLAJ TAWwiAL y l& 4T VY WAL W4T 1A vale WA svmu. s VW/AbAdAy LAAW
nrimarv davelanment challenoec far hioh-naower etaraoe are to achieve hioh nower-tn-enerov ratin
yAuJ.lulJ AW Y WANT ALANAALL WAAGALAN/AA - ANTA LubLl ‘r’v Y WA U.vl“bv AW VNS WAWARAW ¥ W Aubu Ilv TV WA wW v‘lebJ AvAwANS
and long cycle life while meeting ambitious efficiency, weight, volume, and affordability goals.

In response to the above need, OAAT is devoting considerable resources to developing high power
storage technologies. A distinct High-Power Energy Storage Program was initiated in FY 1995 to



in high-power batteries and fiywheels. Budget appropriations for the program have increased from
$1.9 million in FY 1995 to $8.1 million in FY 1996, with a budget request of $17 million for FY
1997. In ths effort, DOE is supporting domestic auto companies, battery manufacturers, and other
suppliers as well as the national laboratories and universities. Recognizing the enormous market
potentiai for advanced energy storage devices in vehicie and consumer/industrial appiications, the
industrial partners are aiso investing large internal resources in the R&D program. The remainder
of this paper will summarize DOE program objectives, FY 1996 accomplishments, and plans for FY
1997 in the three focus areas of high-power batteries, uitracapacitors, and fiywheeis.

TABLE 1. Energy Storage Requirements For Hybrid Vehicies

Puise Discharge Power (constant for 18 kW 25 40 65 80
seconds)
Peak Regenerative Pulse Power 30 60to 110 70 150
(trapezoidal pulse for 10 seconds for kW (for 50-Wh (for 150-Wh (for 150-Wh (for 150-Wh
the specified puise energy) puise) puise) puise) puise)
Total Available Energy (discharge 0.3 0.5t00.75 3 3108
. kWh
plus regenerative)
Minimum Round-trip Efficiency on % 90 90 95 95
FUDS/HWFET cycle °
Cycle Life, for Specified SOC 200K for 25 Wh 300K for 35 Wh 120K for 100 Wh | 300K for 200 Wh
Increments: 50K for 100 Wh 100K for 100 Wh 20K for 600 Wh 100K for 600 Wh
Calendar Life year 10 10 10 10
Maximum Weight (pius marginai K 40 35 65 50
increase/kWh for E>3 kWh) J (+10kg/kWh) (+10kg/kWh)
Maximum Volume (plus marginal 1 32 25 40 40
increase/kWh for E>3 kWh) ) ) B ) o (+81/kWh) (+81/kWh)
Mayimum Packaoe Heioht mm 150 150 150 150
Maximum Package Height 150 150 150 0
Production Cost, at 100,000 Units Per 300 200 500 500
Year (plus marginal increase/kWh for § (+$62.50/kWh) (+$62.50/kWh)
E>3 kWh)
Operating Voltage Limits: R 300 min 300 min 300 min 300 min
o 400 max 400 max 400 max 400 max

Maximum Aliowable Self-discharge Wh/ 50 50 50 50
Rate day
Temperature Range: =40 to +52 ~40 to +52 -40 to +52 -40 to +52

Equipment Operation °C -46 to +66 -46 to +66 -46 to +66 46 to +66

Equipment Survival




